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PAIN Schubert Review: Experiment

Experiment

These slides detail the
experimental section of the PAIN
Schubert Review.

The PAIN project is investigating
the utility of portable neutron
radiography for emergency

response.
ﬁ Further sections give an
) overview of the PAIN project and

2 Los Ala mos detail the simulation performed.

NATIONAL LABORATORY
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Experimental Review Agenda

Experiment

* Introduction
e Detector Characterizations

 Neutron Generator
Characterizations

» Scatter Characterization
» Betatron vs DT generator
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Experimental goals

Exprimen’t

-
I

* Test current state of the art performance

— Characterize detectors o
 Flat panel
 Storage phosphor

— Characterize generators
* Flux
* Spot size
* Inform simulations
— Scatter
— Building system models
— Predict the future
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Overview of NPS, MTF, DQE

Modulation Transfer Function
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How noise power is distributed
in spatial frequency.

Detective Quantum Efficiency
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Detector Characterization

Experiment

Flat Panel Sys

X-ray transmission through Tantalum filters
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Flat Panel vs Storage Phosphor

Experiment
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Flat Panel vs Storage Phosphor

Experiment
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Flat Panel vs Storage Phosphor

Experiment
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Flat Panel vs Storage Phosphor

Experiment
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@ GP Storage phosphor + 1.5 mm PE, first plate, 1.1x10° neutrons/mm?
GP Storage phosphor + 1.5 mm PE, average 7 plates, 1.1x10° neutrons/mm?
@ Flat panel + 2.4 mm ZnS scintillator, average 30 20s acquisitions, 1.0x10° neutrons/mm?
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Stacking storage phosphors
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Detective quantum efficiency (%)

Experiment
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Thickness of converter material

Experiment
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Thermo Fisher Flux Measurements

Experiment

Dosimetry comparison for ThermoFisher D211 DT generator

» Radiation Effects and Reliabilities Leos
Te a m A Close-up: 4/10/19
= s End of day 1.4E+06
— ISR Division Lunch A Loreos B
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c [ R
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Measurement Date

Measured ~1.3E6 n/pulse ~1.9E8 n/s/4n
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Scatter characterization

Experiment

» Varying the object to detector position
— At detector, 6” from detector, 12” from detector

* Fixed source to object distance of 36"

Los Alamos National Laboratory 5/6/2020



Scatter Characterization

Experiment

Preliminary analysis will look at line outs of step wedge and resolution grid

Intensity (a.u.) Intensity (a.u.)

Intensity (a.u.)

740

720 ~

700 A

720 1

700 +

680

At detector

Intensity (a

6~ from

Intensity 1 Q.

=]
(=]
o

220

12” from detector

Intensity

T
20

Los Alamos National Laboratory

T
40

T
60
Distance (mm)

T
80

T
100

120

=]
L
(=]

=]
[=]
[=]

5]
wu
[=]

T T T T
50 100 150 200
Distance (mm)

[=]

5/6/2020




Experiment
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French Test Object

Betatron

Betatron vs DT generator
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Betatron vs DT generator

Betatron — 1 min exposure DT Generator — 30 min expo
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